A total of 1035 household dogs were examined for the presence of Giardia lamblia (G. lamblia) in their feces. Fecal samples from 151 (14.6%) of the dogs were positive for Giardia. The protozoan was more often detected in soft feces (26.4%) than in normal (10.0%) or diarrheic feces (13.7%) (p< 0.001 and p<0.01, respectively). The forms of the organisms obtained from the 151 dogs were cysts (77.5%) , trophozoites or both cysts and trophozoites (12.6%) . Dogs kept indoors had a higher prevalence (18.5%) of Giardia than dogs kept outdoors (4.8%) (p < 0.001) . Giardia infection was also more prevalent in 1-6 months old puppies (21.7%) compared to other groups (2.4%-7.5%) (p< 0.001). The prevalence of Giardia in dogs originally purchased from pet shops or breeding kennels was extremely high (21.5%) compared to that of dogs from individual households (4.3%) (p< 0.001) .
Introduction
Giardia lamblia (synonyms : G. intestinalis, G. duodenalis) is a flagellate, protozoan parasite found in the small intestine of dogs and other mammals, including humans'''. This organism is capable of producing acute or chronic diarrhea1)3). Since April 1, 1999, a new law for infectious diseases control has become effective in Japan. Under the new law, giardiasis in humans falls into infectious disease category 4. Dogs are often treated as companions, and close relationships often develop between humans and dogs. Thus, the risk of transmitting infectious agents from dogs to humans must be considered. Isolates of G. lamblia from infected dogs suggest that these organisms may have zoonotic potential'''.
However, only a limited number of studies surveying the presence of G. lamblia in dogs in Japan have been reported'''. 
Materials and Methods
A total of 1035 household dogs between the ages of 1 month and 15 years(443 males and 592 females) brought to two veterinary clinics in Aomori and Akita Prefecture , Japan, were examined for the presence of G. lamblia in their feces. After the condition of the fecal samples was examined(normal , soft or diarrhea), Giardia trophozoites and/or cysts were detected using both direct smears and formalinethyl acetate sedimentation11). The breed, living condition(indoors or outdoors) , age(1-6 months, 7 months-1 year, 2-5 years, or over 6 years) and origin(individual households or pet shops/breeding kennels) were also noted for each dog. Statistical significance was analyzed using Fisher's exact probability test.
Results
Fecal samples from 151 out of 1035(14.6%) dogs were positive for Giardia . With regard to the relationship between fecal condition and the detection of Giardia , the protozoan was more often detected in soft feces than in normal or diarrheic feces(p<0.001 and p<0 .01, respectively)( Table 1 ). The forms of the organisms obtained from the 151 dogs were cysts(77.5%), trophozoites(9 .9%), and both cysts and trophozoites(12.6%).
The prevalence of Giardia was significantly higher in Pomeranians(p<0 .001) and Yorkshire terriers compared to the overall prevalence of 14.6% (Table 2) . Though some breeds , such as Great Pyrenees, Akita dogs, Fox terriers and Miniature schnauzers also showed a prominent prevalence , a statistical significance was not demonstrated. In contrast , a significantly lower prevalence was observed in mongrels and Golden retrievers(p<0.001 and p<0.05, respectively). Of the dogs examined, 71 .6% were kept indoors, and 28.4% were kept outdoors. Dogs that were kept indoors had a higher prevalence of Giardia than those kept outdoors(p<0.001)( Table 3) . With regard to age , a higher prevalence of Giardia infection was observed in the 1-6 months age group compared to those of the other groups(p<0 .001)( Table 4 ).
The prevalence of Giardia was much higher in dogs originally purchased at pet shops or breeding kennels compared to that of those obtained from individual households(p<0 .001)( Table 4) . A significant difference in Giardia infection was not observed among the age groups of individual household dogs . In the pet shop/breeding kennel dogs, a higher prevalence of Giardia infection was observed in the 1-6 months age group compared to other age groups(p<0.001-0.05).
Furthermore, after comparing prevalence according to age groups of individual household dogs and pet shop/breeding kennel dogs , a significantly higher Table 2 Prevalence of Giardia lamblia infection according to animal breed *: Not significant prevalence of infection was observed in pet shop/breeding kennel dogs in the 1-6 months age group (p<0.001) ( Table 4) . Regional differences in Giardia infection were not observed (Table 5) . Table 4 Prevalence of Giardia lamblia infection according to animal origin and age Since Giardia is capable of infecting a wide range of hosts12), G. lamblia has been detected in a wide range of mammals, including humans and dogs1)2). Whether Giardia isolates from dogs are capable of zoonotic transmission to humans is a serious problem. The results of cross-transmission studies to deter- and dogs kept indoors, where human contact is frequent, is a serious problem for public health since the possibility of zoonotic transmission cannot be dismissed1)2)4). In addition, Giardia infected dogs do not always exhibit clinical signs, such as diarrhea. No reports of human giardiasis transmitted from dogs have been made. However, the results of this study suggest that the risk of Giardia transmission from household dogs to humans is not negligible. Thus, pet owners, including pet shop or breeding kennel managers, should be instructed with regard to proper hygiene measures to prevent Giardia transmission from dogs to humans. Furthermore, the genetic analysis of Giardia isolated from domestic dogs and humans in Japan is necessary to elucidate the biological characteristics of these protozoans.
